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Abstract:

Frequently, qualitative and quantitative of the analyst can be revealed via the reporter
molecule system. We herein develop variety colors of green fluorescent protein (GFP) for applying
as a highly appropriate and efficient produced molecular reporter. Amino acid substitutions within
chromophore of GFP and surrounded-residues have been performed. Substitution of tyrosine in
position 66 with histidine or tryptophan produces the blue-shift emission. Meanwhile, replacement
of threonine in position 203 with tyrosine generates the red-shift emission. As a result, two pairs of
fluorescent protein possessing fluorescence resonance energy transfer (FRET) property have been
obtained. Furthermore, we also apply the GFP bearing N-terminal hexahistidine (H6GFP) as a
sensing unit for copper ions. The HBGFP has been encapsulated in Sol-gel and immobilized onto
the tip of optical fiber connected with fluorescence detecting device. The Sol-gel has been doped
into the metal solution where the quenching of fluorescence can be monitored in real-time. The
sensing unit provides a high sensitivity of detection in the range of 0.5 uM to 50 mM with high
selectivity for copper ions. In addition, improvement of sensitivity to metal ions has been provided
to HEGFP. Replacement of histidine in position 148 and/or phenylalanine in position 165 with
glycine initiates the channel formation on B-barrel of GFP and enhances the sensitivity of metal
ions without adversely affecting the intrinsic fluorescent properties. Moreover, tetrahistidine moiety
haé been introduced into intramolecular loop of GFP. Ten times lower metal concentration can be
distinguished along with the enhancement of linear correlation among fluorescent intensity and
metal concentration.

Therefore, we are success to establish a variety of potential reporter molecules for
laboratory applications. We also bring a new challenge to apply the fluorescent protein-based-

bioanalytical tool for metal determination.





